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1. HaumeHoBaHUE QM CIUATIIHHBI
NMmuTaumnoHHOE MOJIETMPOBAHUE

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 0a30BYI0 yacTh bioka « b.1 » oOpazoBarenbHON TpOrpamMMBI 10 HarpaBiICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 01.03.05 Cratuctuka

HaIpaBJIECHHOCTh AHAIM3 OOJBIITNX JTaHHBIX



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuuiuiiEbl UMUTAallMOHHOE MO/IeJIMPOBaHue y 00y4aroIierocs JOJKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

01.03.05 CraTucTtuka (HampaBiIeHHOCTD : AHAJIN3 OOJIBIINX JaHHBIX )

OIIK.2 CnocobeH ¢hopMHpOBaTh YIOPSIOYCHHBIC CBOJHBIC MACCHBBI CTATUCTUUECKOW MH(OpMAIIUU 1
OCYLLIECTBIIATh PacyeT CBOJHBIX U MMPOU3BOAHBIX NTOKA3aTENIE B COOTBETCTBUHU C YTBEPKICHHBIMU METOANKAMU,
B TOM YHCJIE C IPUMEHEHUEM HEOOX0AUMOM BBIYMCIUTEILHON TEXHUKH U CTAHAAPTHBIX KOMITBIOTEPHBIX
porpaMm

HNuaukaropsl

OIIK.2.1 IlpumeHsieT 3HaHUSI OCHOBHBIX IOJIOKEHUIN U KOHLENIUI B 001acTH 00pabOTKU CTATUYECKUX
JAHHBIX B COOTBETCTBUHU C YTBEP)KICHHBIMHU MOJIO)KEHUSIMU U METOJJUKAMU C MCIIOJIb30BaHUEM
BBIYHCIIUTEIbHON TEXHUKU U CTAaHAAPTHBIX KOMIBIOTEPHBIX IPOrpaMM

IIK.2 CnocobeH k aHanu3y, 000CHOBaHMIO U BBIOOPY PELICHUsI HA OCHOBE OM3HEC-aHAIN3a CTATUCTHYECKON
MH(POPMALIUU C UCTIOIH30BAHNEM HUH(OPMAIIMOHHBIX TEXHOJIOTHIA

HNuaukaropsl

IIK.2.1 BeisiBasieT, perucTpupyer, aHaIu3upyeT, 0pOpMIISET pe3yIbTaThl CTATUCTHYECKOTO aHAIN3A B
COOTBETCTBUH C BBIOPaHHBIMU MOAXO0JaMH C IPUMEHEHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHI B 00BbeMe,
HE00XOIMMOM JJIS 1IeJIe CHCTEMHOT0 aHaJIn3a B 00JIaCTH PO ECCUOHATIBHOMN 1eATEIbHOCTH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasJ/ieHus1 NOATOTOBKH 01.03.05 Cratuctuka (HampaBlIeHHOCTh: AHAIN3 OOIBIINX TAHHBIX)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 8
BbI/IeJIEHHBIX J1JI5l U3y4YeHUusl
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4MHcJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOpPHBIX 14
padoT, 3aHATHIA 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTHe (2)
Htorosoe koHTposnbHOE MeponpusTue (1)
®opMBbI POMEKYTOUHOIM 3auer (8 TpumecTp)
aTTecTaluu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

HNmuTanuonHoe MoaeMpoBaHue
CeroiHs UMUTAIIMOHHOE MOJCIUPOBAaHUE SBISETCS ()P PEKTUBHBIM, U 3a4aCTYIO, €IMHCTBEHHBIM METOJIOM
WCCIICIOBAHMSI U PEUICHHUS CIIOKHBIX YIIpaBIeHUECKUX MpobieM.. B chepe ynpasienuss uMuTaIMOHHOE
MOJIETTUPOBAaHUE MPUMEHSETCS B IIUPOYANIIEM JUana3oHe — OT ONEPAIIOHHOTO U MPOU3BOICTBEHHOTO
MEHEKMEHTa — JI0 CTPaTernueckoro, B ynpasiendeckoMm u M T-koncantunre. Pemenus Ha ocHOBe
MMUTAIIMOHHOTO MOJICTHPOBAHUS BOCTPEOOBAHBI B OTPACIIEBBIX MPOCKTaX, TOCYAaPCTBEHHOM H
TEPPUTOPUATIBHOM YIPABICHUH.
JlucuuninuHa HaieneHa Ha pOpMHUpOBaHUE CIEAYIOIUX MPO(ecCHOHATBHBIX KOMIIETEHIINH BBITYCKHUKA:
1. cnoco6eH aHaIM3upPOBaTh COIMAIBLHO 3HAUUMBbIE MPOOIEMBI U MPOIIECCHI, MPOUCXOIAIINE B OOIIECTBE, U
MIPOTHO3UPOBATH BO3MOYKHOE UX Pa3BUTHE B OyAyIIEM;
2. ACIIOJIb30BaTh COOTBETCTBYIOIIMI MaTeEMaTHUECKUI anapaT ¥ MHCTPYMEHTaIbHbIE CPEACTBA JIs
00paboTKH, aHAIM3a U CUCTEMATU3AIMH HHHOPMAITMH TI0 TEME UCCIISIOBAHUS.
[IporpaMMoii TUCIUTUIMHBI TPEYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS: BXOAHONW KOHTPOJIb B hopMe
YCTHOTO OTIPOCa, KOHTPOJISI CAMOCTOSTEIbHONU Pa0OTHI CTYZCHTOB B yCTHOU (popMe. ATTecTalus 0 yCBOCHHIO
COJIep KaHUs TUCIUILTUHBI IPOBOIUTCA B (hopMe KypcoBoro 3auera. O01mas Tpy10eMKOCTh OCBOCHHUS
TucIUIUINHBL coctaBisgeT 108 gacos. [IporpaMMoi AUCITUIUTMHBI 110 y4€OHBIM IJIAaHAM MaruCTEPCKUX
MPOrpaMM MPeTyCMOTPEHBI ayAUTOPHBIE 3aHITHS U CaMOCTOsITeNbHAs paboTa B cooTHoIeHuu 40%/60%.

BxoaHoii KOHTPOJIB
HpOBCpSIIOTCH 3HaHUA 110 MaTCMaTH‘ICCKOﬁ JIOTHUKC, MaTeMaTI/I‘-IQCKOMy aHaJII/I?)y.

Pasznen 1. MeToa HMHTAIMOHHOTO MOJEJINPOBAHMS
B maHHOM pasznene npoBOAUTCS KPATKUHA SKCKYPC B CHCTEMHBIN aHAJIN3, PACCMATPUBACTCS IIOHATHE
KOMIIBIOTCPHOTI'O MOJACINPOBAaHNA, B HACTHOCTH CYIIHOCTE ME€TOJa UMUTAIMOHHOI'O MOJACIUPOBAHNA U 0a30BLIE
KOHIEMNINH CTPYKTYpHU3alluU U (popMaTn3aiuyd UMUATAIIHOHHBIX CHCTEM.

Tema 1. KpaTkuii 3kcKypc B cucTeMHbI aHau3. [loHsiTHE KOMIILIOTEPHOT0 MO/IEJTMPOBAHUS
CoiicTBa cioxHbIX cucteM. CloxkHas cucTeMa, Kak 00beKT MoiearpoBanus. [IpuknagHoi CUCTEMHBIN aHAIIN3
— METOOJIOTHS UCCIIEOBAHUS CIOXKHBIX cucteM. Onpenenenne moaenu. O01mas kiaccupuKanus OCHOBHBIX
BU0B MOJCIIMPOBAHUA. KOMHBIOTepHOC MOACIINPOBAHHUC. MeTOI[ UMUTAIIUOHHOI'O MOACIIUPOBAHUA.
[IpouieypHO-TEXHONIOTHYECKas CXeMa MMOCTPOCHUS U UCCIIEIOBaHUS MOJieNiel CI0KHbBIX cucTeM. OCHOBHBIE
MOHSITHSI MOJIENIMUPOBaHUS (OOBEKT U I1e]Ib MOJICTUPOBAHUS, TPEOOBAHUS K MOJAEIISIM, 3HAKOBBIE MOAETH U BU]I
WX OIMUCAHUS, METO HcciaenoBaHus ). OTIMUNTEbHBIE 0OCOOCHHOCTH MOJICNICH pa3IMIHBIX KIaCcCOB.

Tema 2. CymHoCTh METO2a MMUTAIMOHHOTO MO/IETUPOBAHHUS.
MeTo1 IMUTALIMOHHOTO MOJIEJIMPOBAHUS U €r0 0COOEHHOCTH. CTaTUYEeCKOE U JUHAMHUYECKOE MPECTaBIICHUE
MOJIETTUPYEMON CUCTEMBI.
ITonsTHE 0 MOJEIBLHOM BpeMeHU. MexaHu3M NpOABUKEHUS MOAEIBHOIO BpEMEHHU. [IUCKpETHBIE 1
HEIPEPBIBHBIC UMUTALIMOHHBIE MOJIEIIN.
Mopenupyronuii anroput™. IMUTanimoHHast MOJIENb.
[TpoGnembl 1 3ajaun CTPATErHUECKOro U TAKTUYECKOT O TNIAHMPOBAHNS UMUTALIMOHHOTO SKCIIEPUMEHTA.
HarmnpaBieHHBIN BEIYACIUTEIbHBIN SKCIIEPUMEHT HA UMUTALIUOHHON MOJEIIN.
OOm1ast TEXHOJIOTHYECKAsT CXeMa UMUTAIMOHHOTO MOACITHUPOBAHHUS.
Bo3moxHocTH, 00J1aCTh IPUMEHEHUS UMUTAIMOHHOTO MOJIETMPOBAHUSL.

Tema 3. ba3oBble KOHUIENIUN CTPYKTYPHU3ALMU U (DOPMATU3ANNH UMHUTAIUOHHBIX CHCTEM.
MeTomonorndecKkue Mmoaxobl K TOCTPOSHHUIO TUCKPETHBIX UMUTAITMOHHBIX Mojeneit. CoObITHS, ACHCTBUS,
MIPOLIECCHI.
Coneprkanne 6a30BOi KOHIENIMN CTPYKTYPH3AIMU MPOLIECCHO-(TPAH3aKTHO)- OPHEHTHUPOBAHHBIX JHCKPETHBIX



CHUCTEM MOJICIMpOBaHusA. ArperaTuBHble Mojienu: KycouHo-muHEWHBIN arperat, Cxema conpsiKeHUs.
ArperatuBHas cucteMa. OIeHKa arperaTuBHBIX CUCTEM KaK MOJIeNiel CIOKHbIX cucteM. [Ipumepsl
MOCTpoeHus arperatuBHbIX Mmojenei. Ceresble napaaurMel. Cetu [leTpu u ux pacimpenus.

Mopenu cucteMHor quHaMuku: OO0IIas CTpykTypa Mojesnel cucteMHuoi auHamukn. Comepxanue 6a30Boi
KOHIIETIIMH CTpyKTypu3anun. OcHoBHBIC MOHATHS. [loTokoBast crpatndukarus. JluarpaMMbl
MPUYUHHO-CIICACTBEHHBIX CBSI3€M U MOTOKOBBIE AUAarpaMMbl Mojieneil. OCHOBHBIE ATalbl TEXHOJIOTHUHU
CHUCTEMHOU NTMHAMHUKH.

ATEHTHOE MOJICIMPOBaHUE. ATEHTHBINA MOJXO0/: HOBAs MapagurMa 1 MHHOBAIlMOHHBIE HHCTPYMEHTHI
KOMIThbIOTEPHOTO MoaenupoBaHusi. ABMS: 6a3zoBast KOHIIETIIHS, TPUHIIUIIBI U JIOTUKA TTOCTPOSHUS
MHOTOareHTHBIX KOMIBIOTEPHBIX Mojiesiell. [loHsATHe areHTa 1 ero XapakKTepUCTHKH (aTpuOyThI, IpaBHiia
MOBEJICHUS, TTaMATh, PECYPCHI, TPaBUJIa IPUHATHUS PEIICHUH, 3BOJONMS U o0ydeHue). «Bo3Hukaromiee»
MOBEJICHNE KaK PE3yJIbTaT B3aUMOICHCTBUS AJIEMEHTOB CIIOKHOM CHCTEMBI MEXIy COOOH M BHEUTHEH CpeIoi.
ATEeHTBI 00yJaroIuecs 1 ONTUMU3HPYIOITHE CBOE MoBeaeHre. OCOOEHHOCTH MPOTPAaMMHON peaTnu3aiuu
areHTHBIX MOJIeNIeH U MOAJIEPKUBAIOIINE CPEbl KOMIIBIOTEPHOTO MOAeTupoBaHusi. OCHOBBI MPAKTHUYECKOTO
MOJIX0/1a TI0 CO3/IaHUI0 MHTOAreHTHBIX MOJIeNIel B MHCTpyMeHTalbHOU cpene AnyLogic. CtelyapTsl.

Pa3znen 2. TexHouaorust HMHUTAIUOHHOI'O MOJACJIUPOBAHUA
B pasacii€ TEXHOJIOIMY UMUTAIITMOHHOI'O MOACIIMPOBAHUA PpaCCMOTPEHBI TCXHOJIOTMYCCKHUE 3TAllbl CO3JaHUA U
HUCIIOJB30BaHU MMHUTAIITMOHHBIX Moz[eneﬁ. P8.306paHI>I IMPUHOUIIBI UCIIBITAHUA 1 UCCIICAOBAHUA CBOMCTB
HMUTALIMOHHOM MOZCIIN, a TaKKC TCXHOJIOIUA IMOCTAHOBKU U NNPOBCACHUS HAIIPABJICHHOT'O BEIYUCIIUTCIIBHOTO
OKCIICPUMCHTA Ha HMUTALMOHHON MOJICIIN

Tema 4. TexHoJIOrH4ecKue 3TANbI CO3AaAHUS M MCIIOIb30BAHUSI MMHTAIIMOHHBIX MO/eJel.
OcHOBHBIE 3Tallbl UMUTALIMOHHOTO Mo/ieupoBanus. OO1as TEXHOJIOTHYECKas CXEMa.
dopmynupoBKa IpoOiIeMbl, onpeesieHne 1eneit MoaenupoBanus. CUCTEMHBIN OIXO] K PEIICHUIO TPOOIIeM.
Pa3paboTka KOHIeNTyalbHON MOJIeNT 00beKTa MoAeaupoBaHus. IlocTpoeHrne KOHIENTyalbHbIX MOZEICH
CIIO’KHBIX CHCTEM. DJIEMEHTHI, ITapaMeTphl U IEpEeMEHHbIE MO/IeNH, (YHKIIUU KpUTeprs. AHAIN3
(IeKOMMO3UINS) U CUHTE3 (KOMIO3UIIHUS) CJI0KHON CUCTEMBI. [ paHHIIbI CUCTEMBI, YPOBEHbB JICTAIN3AIIH.
I'enepupoBanue anprepHaTuB; Popmann3anus UIMUTALIMOHHON Mozeny; [[porpaMMupoBanre UMUTALIMOHHON
mojenu; COop u aHaIu3 UCXOJHBIX JaHHbIX; VIcnbITaHWE U MCCIIeJOBAaHUE CBOMCTB MMUTALIMOHHON MOJENH;
HanpaiieHHBIN BBIYMCIUTENBHBIN 3KCIEPUMEHT HA UMUTALIMOHHON MOJIeH; AHAIU3 Pe3yJIbTaTOB
MOJIETTUPOBAHUS U MPUHATUE PELICHU.

Tema 5. McnbpITaHue U MCCJIeJOBaHHE CBOMCTB HMHUTAIIMOHHON MO/IeIH.
KommiekcHspIi moaXxo/ K TECTUPOBAHUIO UMUTAIMOHHON Mojaenu. [IpoBepka afekBaTHOCTH MOJIEIIH.
Bepudukanus nmutanimonnoit mojenu. OueHka TOUHOCTH Pe3yNIbTaToB MojenupoBanus. O1eHka
YCTOMYMBOCTH PE3YJIHTATOB MOJCIMPOBAHUSA. AHAIIN3 YYBCTBUTEIILHOCTH UMUTAIIMOHHON MOJIEIH.

Tema 6. TexHoJI0rHsI MOCTAHOBKH H MMPOBECACHUA HAIIPABJICHHOI0 BLIYUC/IUTEC/IBHOTO
IKCIICPUMCEHTA HaA HMPITaIIl/IOHHOﬁ MOJ€EJIH.
HaHpaBJ’IeHHHﬁ BBIYMCIIMTEIIHLHBIN OKCIICPUMCHT Ha HMHTaHHOHHOﬁ MOJCIIN U €T0 COACPIKAHUC. OcCHOBHEBIE
LECJIN U THUIIBI BBIYUCIUTCIIBHBIX SKCIICPUMCHTOB B UMUTALTMOHHOM MOJCIIUPOBAHUH.
OcHOBEI TCOPHHU INIAaHUPOBAHUA SKCIICPUMCHTOB: OCHOBHBIC ITOHATHA. OCHOBHBIE KJIACCHI IIJIAHOB,
IMPUMCHACMBIC B BBIYUCIIMTCIIBHOM OKCIICPUMCHTC. HOCJ’ICJIOB&TCJ'IBHOG ITaHUPOBAHUEC MAILIMHHOT'O
OKCIICpUMCHTA. MGTOI[OJ'IOFI/IH aHaJIn3a IMOBCPXHOCTHU OTKJIMKA. TakTnueckoe IIaHUPOBAHHUEC MAIIMHHOT'O
OKCIICPUMCHTA.
MaremMaTHu4decKue MCTOABI U BBIYHUCIIUTCIBHBIC ITPOLUCAYPLI IPHUHATHA peIHGHI/Iﬁ B UMUTAIITMOHHOM
HUCCICIOBAaHNHU. CHCH&pHOC IJTaHUPOBAHUC.



Paznen 3. UHCTPYMEHTHI MMUTALMOHHOTO MO/IEJIMPOBAHUS
B naHHOM paszzene pacCMOTPEHBI HHCTPYMEHTANIBHBIE CPEICTBA aBTOMATU3ALUU MOJACINPOBAHUS.

Tema 7. UHCTPyMeHTA/IbLHBIE CPEICTBA ABTOMATH3AIUN MO/IeJTUPOBAHMS.
Ha3HaquHe SA3BIKOB 1 CUCTEM MO,Z[GJII/IpOBaHI/ISI. Knaccmbmcaum{ A3BIKOB U CUCTEM MOI[CJII/IpOBaHI/ISI, nux
OCHOBHBIE XapaKTEPUCTUKH.
TexHoNIOrnyecKue BO3MOKHOCTH COBPEMEHHBIX KOMMEPUECKUX CUMYJIATOPOB. BBICOKOTEXHOTOTMYHBIM
CHMYJIATOp HOBOTO MOKOJIeHUsI AnyLogic u ero HHCTpyMEHTalIbHbIE BO3MOXKHOCTH.
PaSBI/ITI/Ie TEXHOJIOTUU CUCTCMHOI'O MO,Z[GJII/IpOBaHI/ISI. COBpGMCHHI:IG TCHACHIIMU B UMHUTAIITUOHHOM
MOJICTTUPOBAHHH.
Br16op cucTeMbl MoIeTUpOBaHMS.

Pa3znen 4. [Ipukiaagnpie aCeKTbl HMUTAIIMOHHOTO0 MOAEJIUPOBAHMS.
B pasnene npukiaaHbIX aCEKTOB UMUTALIMOHHOT'O MOJEIUPOBAHMS PACCMOTPEHBI TAKHE MPUIIOKEHUS KaK
Z[I/ICerTHOG UMHUTAIIUOHHOC MOI[GJII/IpOBaHI/Ie nu CI/ICTCMHOfI JTUHAMUKHA. Pa306paH BOHpOC MHOT'OQr€HTHOT O
UMHUTAITUOHHOI'O MOI[GJ'II/IpOBaHI/ISI, a TaK>KE BBICOKUX TCXHOJ’IOFI/Iﬁ )51 peHICHI/Iﬁ HUMHUTAIITUOHHOT'O MO)ICJ'II/IpOBaHI/ISI
Y UX IPUMEHEHHUE B CUCTEMAX TOJICPIKKH IPUHATHUS PEIICHUH.

Tema 8. HanbOou1ee cymecTBeHHbIE MPUJIOKEHUS TUCKPETHOT0 HMUTAIIMOHHOT0 MOAEJIUPOBAHMS.
MonenupoBaHUe CHCTEM MacCOBOTO OOCITYKHBaHHS OOIIEro THUIA.
Haubonee cyniecTBeHHbIC IPUIOKEHUS JUCKPETHOTO UMUTAIIMOHHOTO MOJICIIMPOBAHUS B OTICPAIIMOHHOM U
MIPOU3BOICTBEHHOM MEHEKMEHTE, JIOTUCTHKE. IMUTalIMOHHOE MOACIUPOBAHNE OM3HEC-TTPOIIECCOB.
VYrpaBneHue 1enovYkaMy MOCTaBOK: TUITMYHAS CTPYKTYpPa JIOTUCTHYECKOM IETTH M €€ CTOXaCTHYECKas CeTh.
OcHOBHBIE 337]a41 IPOEKTUPOBAHUS JIOTUCTUUECKOW ceTu. MoenpoBaHue AeSTENbHOCTH LIETIH MOCTABOK Ha
CTPATETUYECKOM, TAKTU "UE€CKOM M OIEparmOHHOM ypoBHE. KOMIUIEKCHBIN MOIX0/T K MOCTAaHOBKE U PELICHUIO
3a/1auv ONTUMU3AIMH TIeNH OCTaBoK. [IpoexTupoBanme HHGPACTPYKTYPHI JIOTUCTHICCKUX U
pacrpeenuTeIbHbIX IIEHTPOB. MoaenmupoBaHue TPAHCTIOPTHBIX CUCTEM.
[udbpoBoe mpou3BoACTBO U UGPOBHIE MOJEIN: UMUTAIIMOHHEIE U rpaduueckue VR-Momenu B paMkax
KoHIenmu e-Manufacturing.
Keiicor: - mpoekTupoBanune HHGPACTPYKTYPHI JIOTUCTHIECKOTO IIEHTPA C MPUMEHEHHEM UMHUTAIMOHHOM
MOJIENH;
- IPOEKTHPOBAHKUE TPAHCTIOPTHON MHPPACTPYKTYPBI, MOAETH METPO, IU(POBOH adpONOPT

Tema 9. Hanbou1ee cynmecTBeHHbIE MPUJIOKEHUS] CHCTEMHOM TMHAMMKH.
HcTopudeckoe pa3BUTHE OCHOBOIIOIATAIONINX MPOeKToB. k. DoppecTep u ero pyHIaMeHTATbHBIE Pa0OTHI:
«I/IHJIyCTpI/IaJ'IBHaH JUHaMHKay, «I[I/IHaMI/IKa Pa3sBUTHA TOpoaar», «MI/II)OBaS{ JUHaMUKa».
Junamuka npennpusarusa. OynaamenransHas padora . @oppectep «MHAyCTpHalIbHAS TUHAMUKAY
CucreMHO-TUHAMHYECKAs MOAEIb IPEANPUITUS: CTPYKTYpa, 0a30Bble MOTOKU JUHAMUYECKON MO
npeanpusaTis. MexaHu3mMbl KOpopaTUBHOTO pocta B paboTtax Crepmana. CtpaTernueckas apxXuTekTypa u
Teopust nuHaMuyeckoil crpareruu no Yoppeny. Jlunamuueckas cuctema cOalaHCHPOBAHHBIX [TOKa3aTesei.

Tema 10. MHoOroareHTHOe UMUTALIMOHHOE MO/IeIUPOBAHUE H SKOHOMHKA NOBeIeHUs.
ITpakTHyeckoe NPUMEHEHNE MHOT0-ar€HTHBIX MOZEJIEH U cUcTeM B c(hepe IKOHOMHMKH U yIpPaBIECHUS.
[ToTpeOuTenbCcKue prIHKA U MOZEIH ITOBEIECHUS KINEHTOB.

ATeHT-OpHEHTUPOBaHHbIE MOJIEH B (PMHAHCOBOU cepe. OrpaHUuEeHHO PallMOHATIbHbBIE areHThI, ar€HTHI
oOyuaroluecs 1 ONTUMU3UPYIOLINE CBOE MOBEeHNE. AT€HTHAst MOZIeb (POHIOBOTO PhIHKA (CTPYKTYpa
HKOHOMHUYECKOTO OKPY>KEHUS, IPABUJIA TOBEICHHSI ar€HTOB, MEXaHU3Mbl (DOPMUPOBAHMSI LIEHBI U
TPEUIMHIOBBIE TIOBEJICHUSI areHTOB.

[TpusnoxeHus areHTHOTO MOJICTUPOBaHMS B COLIMANBHBIX cucTeMax. [loBeaeHne yenoBeka u 00IecTBo.



Tema 11. BbicokHe TeXHOJIOTHYN U PelIEHUSI HMMUTAIMOHHOTO MO/IEJTUPOBAHUSI U UX NIPUMEHEHHe
B CHCTeMaX MOAJEePKKH NPUHATHS pelleHuH
dopmHupoBaHUE CTpATETUH B CUCTeMax yrpasieHus 3¢ (HeKTUBHOCTHIO0 Ou3Heca. ClieHapHOE MIIaHUPOBaHUE U
JTUHAMUYECKUM KOMIBIOTEPHBIN CIIEHAPHBIM aHAIW3 B IPOLIEYPaxX U CUCTEMaX MOACPKKHU MPUHSITHS
pemeHnii. CucTeMHOE MOJIETMPOBAHUE PErHOHAIBHBIX MpolieccoB. ClieHapHOE MIaHUPOBAHNE HA OCHOBE
00001IIeHHON UHTEPAKTHBHON MMHUTAIIMOHHOW MOJIENIM PETHOHA (TEPPUTOPUH).
Cucremsl puHsATUs pemenuit 1 nepsbix il (EIS).Curyarnmonasie ieHTpsl 1 KOMHATBl. OCOOCHHOCTH
IKCIIEPTHO-AHATUTHIECKON PabOThl C MPUMEHEHUEM METOAOB U MOJIEIeH CUCTEMHOW TUHAMUKH.

Hudposoe nmpouszBoacTBo B PLM-cuctemax, mpoOMBIIUICHHBIA CUMYJISITOP YETBEPTOTO MOKoJaeHus1 eM-Plant.
[udposrie Mmomenu Ha ocHOBe pemieHui Siemens Technomatix (eM-Plant).



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. bepeszorckas, E. A. mutanimonHoe MojienupoBanue : yaeonoe nmocooue / E. A. bepe3osckas. — PocTtoB-Ha-
Jlony, Taranpor : U3gatensctBo OxHOTO dhenepanpuoro yauBepcuteta, 2018. — 76 ¢. — ISBN 978-5-9275-
2426-6. — TekcT : 37eKTpOHHBIN // DiekTpoHHO-O0ubamoreunas cucrema [IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/87410.html

2. ImutanmonHoe MoJeupoBanme : yueOnoe nocodue / cocraButenu /. B. Apsicoa, M. A. Axanosa, C. B.
OBunnHHMKOBa. — TroMeHb : TroMeHCKui MHAyCcTpuanbHbii yHuBepeuret, 2019. — 180 c. — ISBN 978-5-
9961-1918-9. — TekcT : 2neKTpOHHBIH // DneKTpoHHO-O0nOMMoTeuHas cuctema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/101442.html

JlonmosiHUTEIBHAS

1. Yepnsiena, C. H. IMuTanmonHoe MozaenarpoBanue cucteM : yuebnoe nocoodue / C. H. Uepnsiena, B. B.
Jenucenko ; nox penakuueit JI. A. Kopo6osa. — Boponex : Boponexxckuii rocy1apcTBEeHHbIH YHUBEPCUTET
WHXEHEPHBIX TexHonorui, 2016. — 96 ¢c. — ISBN 978-5-00032-180-5. — TekcT : 3MeKTPOHHBIH //
DnexTpoHHOo-0nbIuoTeyHas cucremMa [PR BOOKS : [caiit]. http://www.iprbookshop.ru/50630.html

2. ImuTanimoHHOE MOJEIMPOBAHNE: METOJUUYECKHE YKa3aHUs 10 Kypcy "CUCTEMHOE U MPUKIIATHOE
nporpaMMmHoe obecnieueHue"/MunuctepcTBo oopazoBanust Poccuiickoit @enepannu, [lepmcknii
rocyJapcTBeHHbIN yHUBepcuTeT, Kadenpa maremaTnueckoro o0ecrneyeHns BIYUCIUTENbHBIX CUCTEM. -
ITepmp,2003.-60.-bubnuorp.: c. 52

3. Kypasnesa, T. lO. IIpaktukym no mucuurumae « Imutannonnoe monenmuposanue» / T. FO. KypasneBa. —
Caparos : By3osckoe ob6pazoBanue, 2015. — 35 ¢. — ISBN 2227-8397. — TeKcT : 3eKTpOHHBIH //
OnexTponHO-0nbnuoTreuHas cucrema [PR BOOKS : [caiit]. http://www.iprbookshop.ru/27380



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://stepik.org/course/61480/promo .
https://www.anylogic.ru/downloads/ maketst AnyLogic (6ecriaTHbIe BEpCHH)
https://gpss-world-student&#65534;version.software.informer.com/download/ GPSS (6ecrarusie
CTYJICHUECKHE BEPCHH )
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo IMCHUIINHE

OO0pa3oBarebHbIii Ipoliece Mo Auciuiuinie UMuTanimonHoe MoIeJTMPOBaHNE TIPEIOaracT
UCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 00ecTiedeHrsl U MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPEe3CHTAI[IOHHBIC MaTEPHUATBI (CITal bl IO TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);

- IOCTYT B pexxuMe on-line B DiekTpoHHyto 6ubimortednyro cuctemy (9bC);

- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tepeyenr HEOOXOAUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOIHO PaCIpOCTPaHSIEMOTO TPOTrPAMMHOTO
oOecrieueHus:

1. maketst AnyLogic (6ecrmaTabie Bepcuu, https://www.anylogic.ru/downloads/),

2. GPSS (GecrmatHble cTyaeHueckue Bepcun, https://gpss-world-
student[Jversion.software.informer.com/download/).

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHHi M0 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MeIIeHHbIX B JImuHbix kabuHeTax ooyuaromuxcss ETUC [ITHNUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BaThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOI paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM JJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPoOLEecca M0 AUCHHUILIHMHE

MartepuanbHO-TeXHUYecKas 6a3a 00ecTieunBaeTCs HATUUHEM:

1. JlekniOHHBIE 3aHATHS - AyAUTOPHS, OCHAIIICHHAS PE3CHTAIIMOHHON TEXHUKOHN (TIPOEKTOP, IKPaH,
KOMITHIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ecIieueHneM, MEJIOBOU (M) MITH MapKepHOU
JOCKOI.

2. JIaboparopubie 3aHsTHS - KOMIIBIOTEPHBIN KJ1acc, OCHAIEHHBIN MepcoHATbHBIME DBM 1 COOTBETCTBYIOITUM
nporpaMMHbBIM obOecrieueHreM. CoctaB 000pyAoBaHUs onpeaeseH B [lacmopre KOMITBIOTEPHOTO Kiacca.

3. CamocrosTenbHas padoTa - ay IUTOPHS I CAMOCTOSITEIbBHOU pabOThI, OCHAIIIEHHAs! KOMITBIOTEPHOM
TEXHHUKOU C BO3MOKHOCTBIO TIOJKITIOYCHHSI K ceTh «HTepHeT», o0ecrieueHHas JOCTYIIOM B 3JIEKTPOHHYO
nH(POPMaLMOHHO-00pa3oBaTeNbHyI0 cpeny yHuBepcurera. [lomemenus Hayunoit Oubnuorexu I[II'HUY.

4. Texymuii KOHTPOJIb U TPOMEKYTOUHAS aTTECTALIUS - AYAUTOPHSI, OCHAILIEHHAS MEIOBOM (M) U MapKepHO
JOCKOM.

5. MuauBuayanbHbIE ¥ TPYNIOBBIE KOHCYJIBTAIMHU - AYUTOPHSI, OCHAILIEHHAS MPE3CHTAlMOHHON TEXHUKON
(IpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHHEM, MEJIOBOH (1) UIH
MapKepHOH JOCKOW WUJTU ayIUTOPHS, OCHAIIIEHHAs MEJIOBOU (M) MJIM MapKEPHOU JTOCKOM.

[Tomemenust Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIINXCS:



1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHBIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIL 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a1 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHANbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce xoMmbroTephl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJINOTEKH, OCHAILIEHBI CIICAYIOIINM
MIPOrPaMMHBIM 00ecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynprantlmtocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
NMutannoHHoe Mo1eTUPOBaHUE

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.2

Cnocoben ¢gopmMupoBaTh yHOPSiI0YE€HHbIE CBOAHbIE MACCUBBI CTATUCTHYECKOH NH(OPMALNH U
OCYLLECTBJISITH PacyeT CBOJAHBIX U MPOU3BOJIHBIX NMOKa3aTesieil B COOTBETCTBUM C

YTBEePAKACHHBIMUA METOAUKAMU, B TOM YHCJIe ¢ IPUMEHEeHNEeM He00X0AMMOH BbIYHCIUTEIbHOM
TEeXHUKH U CTAHIAPTHBIX KOMIILIOTEPHBIX MPOTrPamMM

Nuaukarop IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
o0yuyeHust o0yueHust
OIIK.2.1 3HaeT OCHOBHBIE MOJIOKEHUS U HeynoBiierBopureJ

[Ipumensier 3HaHUA
OCHOBHBEIX ITOJIOKCHHUI B
KOHIICHIIUHA B 00J1aCTH
00pabOTKH CTaTHUYECKUX
JIaHHEBIX B COOTBETCTBHH
C YTBEP>KIECHHBIMU
MMOJIOKCHUSMU U
METOAUKAMMU C
HCIOJIb30BaHUEM
BBIYMCIIUTEIIHHOM
TEXHHUKU U CTaHAAPTHBIX
KOMIBIOTEPHBIX
MporpaMm

KOHIIEMIINH B 00J1aCTH 00pabOTKU
CTaTUCTHYECKUX JIaHHBIX.
YMeer ncronb3oBaTh
BBIYUCIUTENbHYIO TEXHUKY U
CTaHJApTHBIE KOMITBIOTEPHBIE
POTPaMMBI.

Bnaneer HaBbikamu 00paboTKH
CTaTUCTHYECKUX JAHHBIX C
HIOMOIIBIO BEIYUCIUTEIEHON
TEXHHUKH U CTaHJapTHBIX
KOMITBIOTEPHBIX IIPOTPaMM.

He 3HaeT 0CHOBHBIE MOJIOKEHNS U KOHIIEMIIUH B
obmacTu 00pabOTKH CTATUCTHYECKUX JTAHHBIX.
He ymeeT ucnonb30BaTh BEIYHCIUTEIBHYIO
TEXHHUKY U CTaHJIapTHBIC KOMIIBIOTEPHBIC
MIPOTPaMMBI.
He Bnaneer HaBbikamu 00pabOTKU
CTATUCTUYECKHUX JAHHBIX C ITOMOIIBIO
BBIYHCITUTEILHON TEXHUKHU M CTaHIAPTHBIX
KOMITBIOTEPHBIX MPOTPAMM.

YnoBaerBopuTeabH
Cna0o 3HaeT OCHOBHEIC ITOJIOKCHUS U
KOHLENIMH B 00s1acT 00pabOTKH
CTaTUCTUYECKHUX JAHHBIX.
JlommyckaeT ommOKy MPH HCIIOTh30BAHUH
BBIYHUCITUTENILHON TEXHUKU M CTaHIAPTHBIX
KOMITBIOTEPHBIX MPOTPAMM.
JIeMOHCTPHUPYET YIOBJIETBOPUTEIHHOE
BJIaJICHNE HAaBBIKAMH 00PabOTKH
CTaTHCTHYECKHUX JAHHBIX C ITOMOIILIO
BBIYMCIIUTEIILHON TEXHUKU U CTaHAAPTHBIX
KOMITHIOTEPHBIX TTPOTPAMM.

Xopouo
3HaeT OCHOBHEIE MTOJOKEHHUS M KOHIIEIIIMH B
obmacTu 00pabOTKH CTATUCTHYECKUX JTAHHBIX.
JlomyckaeT He3HAYUTEIbHBIC OIIMOKH TPH
HCIIOJb30BAHMH BEIYUCIIUTEILHON TEXHUKU U
CTaHJIAPTHBIX KOMITBIOTEPHBIX IPOTPAMM.
Bnaneer HaBbIkaMu 0OpaOOTKHM CTaTUCTUYECKHUX
JIAHHBIX C TTOMOIIBIO BHEIYMCIIMTEIHHON TEXHUKHI
Y CTaHJIAPTHBIX KOMITBIOTEPHBIX MPOTPAMM.
OT1an4yHO

OTIUYHO 3HAET OCHOBHEIC TTOJIOKEHHUS U
KOHIENIMH B 00J1acTH 00pabOTKN




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
CTAaTUCTUYECKNX JaHHBIX.
YMeer ucrnonb30BaTh BHIYUCIUTENIBHYIO
TEXHUKY U CTaHAAPTHHIE KOMIIbIOTEPHbIE
MIPOTpaMMBI.
JIeMOHCTpHUPYET YBEpEHHOE BJIaJICHHE
HaBBIKAMHU 00pabOTKHM CTATUCTHYECKHUX JTAHHBIX
C TTOMOIILIO BEIYUCIUTEIBHON TEXHUKH U
CTaHAAPTHBIX KOMIIBIOTEPHBIX MTPOTPAMM.

IIK.2

Cnoco0eH Kk aHaIu3y, 000CHOBAHHMIO M BHIOOPY pellieHUsI HA OCHOBe OM3HeCc-aHAJIN3a
CTATHCTHYECKON HH(oOpMaUM ¢ HCI0/Ib30BaHHEM HHGOPMAIMOHHBIX TEXHOJIOT Wil

Nuaukarop IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
o0yuyeHust o0yueHust

IIK.2.1 3HaeT METOIbI pabOTHI C HeynoBjsierBopures
BrisBaser, pesynbraTamu cratuctudeckoro | He 3HaeT meTonbl paboTsl ¢ pesyabTaTaMu
pETUCTpUpYET, aHanu3a B 006EMe, He0OXOAMMOM | CTATUCTUYECKOI0 aHaIMu3a B 00bEMeE,
aHaIU3UpPYyeT, 0QOPMIISIET| UTA 1eJIel CHCTEMHOTO aHaIn3a. | HEOOXOAMMOM JIs LEJIe CHCTEMHOTO aHaJIH3a.
pe3yJIbTaThI YMeeT ucnonb3oBarh He ymeer ucnonbp3zoBaTh HHPOPMAIIMOHHBIE
CTaTUCTUYECKOTO UH(POPMALMOHHBIC TEXHOJOTHH | TEXHOJIOTUU JIJIsl CTATUCTUYECKOTO aHaJIN3a

aHallM3a B COOTBETCTBUU
C BBIOpaHHBIMU
MOJTXO/TaMHU C
PUMEHEHUEM
nH(})OpPMAITMOHHBIX
TEXHOJIOTHI B 00BEME,
HEO0OXOUMOM JUIS LeIei
CHUCTEMHOT'O aHaJIn3a B
obnactu
npoQecCuoHAIbLHON
JIESITEIIbHOCTH

JIIS CTATUCTUYECKOr0 aHalIN3a
JIEHHBIX.

Bnaneet meTomamu paboThl ¢
pe3yiabTaTaMu CTaTUCTHYECKOTO
aHajn3a ¢ IpUMEHEHUEM
WH()OPMAITMOHHBIX TEXHOJIOTHM.

JICHHBIX.
He Brnageer meronamu paboThl ¢ pe3ysIbTaTaMH
CTaTUCTUYECKOT0 aHaJIM3a ¢ IPUMEHEHUEM
MH(POPMALMOHHBIX TEXHOJIOTUH.

YaoBaerBopuTeabH
Cnabo 3HaeT MeToAbl pabOThI C pe3yJIbTaTaMu
CTaTUCTHYECKOT0 aHan3a B 00bEMe,
HEOO0XOIUMOM IS IIeJIe CUCTEMHOTO aHaN3a.
JlonyckaeT OMmMOKHY NP UCIIOJIb30BaHUN
MH(POPMALIMOHHBIX TEXHOJIOTUH IS
CTaTUCTUYECKOIO aHaJIM3a JICHHbIX.
JIeMOHCTpUpPYET YAOBIETBOPUTEIILHOE
BJIaJIEHHE METOAAMHU PabOThI C pe3yIbTaTaMu
CTaTUCTHYECKOI0 aHAJIM3a C IPUMEHEHUEM
WH(POPMALMOHHBIX TEXHOJIOTHH.

Xopouo

3HaeT MeTo/Ibl pabOoTHI € pe3ysIbTaTaMU
CTaTUCTUYECKOIO aHaIN3a B 00bEME,
HE00XOMMOM JJIS LIeJIe CUCTEMHOTO aHaIn3a.
JlomyckaeT He3HaUYUTEIbHbIE OLIUOKH MpU
WCTIOJIB30BaHUH HH()OPMAIIMOHHBIX TEXHOJIOTHMA
JUISL CTATUCTUYECKOTO aHaJIi3a JICHHBIX.
Brnaneer Mmetogamu paboThI ¢ pe3ysbTaTaMu
CTaTUCTHYECKOT0 aHaJIM3a C IPUMEHEHUEM




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
WH(OPMAIIMOHHBIX TEXHOJIOTHIA.

OT1an4yHO
OTiIMYHO 3HAaET METO/Ibl pabOTHI C
pe3yJibTaTaMu CTaTUCTUYECKOTO aHAIH3a B
00BEME, HEOOXOIUMOM IS II€JIEH CHCTEMHOTO
aHaJIn3a.
YMeeT ucnonb3oBath HHHOPMALIMOHHBIE
TEXHOJIOTHH JJISI CTATUCTUYECKOTO aHAIIN3a
JIEHHBIX.
JIeMOHCTpHUPYET YBEpEHHOE BJIa/ICHHE
MeToAaMH pabOThI C pe3yIbTaTaMu
CTATUCTUYECKOTO aHAIN3a C TPUMEHEHUEM
WH(OPMAITMOHHBIX TEXHOJIOTHH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku : CYOC 2019

Buja MeponpusiTusi NpOMeKyTOYHOM aTTeCTANMH : 3a4eT
Crnioco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTeCTAallUU OIPEIENIIETCSl Ha OCHOBE 0aJIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATHAX, IPOBOJUMBIX B TEUEHUE YUEOHOIO MEPHOAA.
MaxkcumajbHOe KOIu4ecTBo 0asnos : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTiInyHo» - ot 81 mo 100
«xopowo» - ot 61 1o 80

«y0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHo# KOHTPOJIb

BxoHOW KOHTPOJIb
BxoaHoe TectupoBanue

IIpoBepstoTcs 3HaHUSA 110 AUCLUIUIMHAM:,
MaTeMaTHKa, TEOPUS BEPOSITHOCTEU U
MaTeMaTH4YeCcKasi CTATUCTHKA.

nK.2.1

BrisiBnsieT, peructpupyer,
aHAIM3UpyeT, 0hOpPMIIIET
pe3yIbTaThI CTATUCTUYECKOTO
aHaJIN3a B COOTBETCTBUM C
BBIOPAHHBIMU TTOAXOJAAMH C
MIPUMEHEHUEM WH(POPMAITHOHHBIX
TEXHOJIOTHI B 00bEME,
HEOOXOIMMOM JIJIS LeICH
CHCTEMHOTO aHajau3a B 00J1acTH
poecCHOHALHOM e TEIILHOCTH
OIIK.2.1

[TpumensieT 3HaHUST OCHOBHBIX
MHOJIOKEHUM U KOHIIEIIIIUN B
obsiactTi 00pabOTKH CTATUYECKUX
JIAHHBIX B COOTBETCTBUH C
YTBEPKJICHHBIMHU TTOJIOKEHUSIMH U
METOAUKAMH C UCIIOJIL30BaHUEM
BBIYMCIUTEILHOM TEXHUKH U
CTaHAAPTHBIX KOMITBIOTEPHBIX
porpaMm

Tema 4. TexHoJIOTHYECKHE
STanbl CO3JaHUs U
HUCIOJIb30BaHUS
MUMHTAIIMOHHBIX MOJICIICH.
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

YMeHue peanu3oBaTh MPOEKT
MMUTAIMOHHOTO MOJICITMPOBAHUS C
UCIoNIb30BaHueM cuctembl AnyLogic




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

nK.2.1

BrisiBnsieT, peructpupyer,
aHanu3upyer, opopmiser
pe3yIbTaThl CTATUCTUYECKOTO
aHaJIM3a B COOTBETCTBUH C
BBIOpaHHBIMHU TIOJIXOJIAMH C
MIPUMEHEHUEM UH(POPMAITHOHHBIX
TEXHOJIOTHII B 00BEME,
HEOOXOIMMOM JIJIS LeeH
CHCTEMHOTO aHajau3a B 00JIacTH
po(ecCHOHAEHOM e TEIIbHOCTH
OIIK.2.1

[TpumensieT 3HaHUST OCHOBHBIX
MHOJIOKEHUM U KOHIIEIIIINN B
obsacTi 00pabOTKH CTATUYECKUX
JIaHHBIX B COOTBETCTBHHU C
YTBEP>KICHHBIMU TIOJIOKEHUSIMU U
METOAUKAMHU C UCIOJIb30BaHHEM
BBIYMCIUTEILHOM TEXHUKH U
CTaHJIAPTHBIX KOMITBIOTEPHBIX
porpaMm

Tema 7. UHCTpyMEHTAJIbHBIE
CpEICTBA aBTOMAaTU3aLUU
MOJIETIUPOBAHUS.
3ammumaeMoe KOHTPOJIbHOE
MeponpusTHe

YMeHne MoAenupoBaTh 3a1a4l MacCOBOTO
obcmyxuBanus Ha si3pike GPSS

K.2.1

BrisiBnsieT, peructpupyer,
aHaIM3upyeT, ohopmisieT
PE3yJIbTaThl CTATUCTHYECKOTO
aHajau3a B COOTBETCTBUU C
BBIOpAaHHBIMU TIOJIXOJIAMH C
MpUMEHEeHHEM UH(GOPMAITMOHHBIX
TEXHOJIOTHII B 00BEME,
HEOOXOIMMOM 714 Lieei
CHCTEMHOTO aHanu3a B 00JacTH
PO eCCHOHATBHON JeATETFHOCTH
OIIK.2.1

[IpumeHsieT 3HaHUS OCHOBHBIX
MOJ0KEHUN 1 KOHIIEIITHAI B
obsact 00pabOTKH CTATHYECKUX
JIAHHBIX B COOTBETCTBUH C
YTBEPKICHHBIMHU TIOJIOKEHUSMHU U
METOJIUKAMH C MCII0JIb30BAHHUEM
BBIYUCIIUTEIbHON TEXHUKH U
CTaHJIAPTHBIX KOMITBIOTEPHBIX
porpaMm

Tewma 11. Beicokue
TEXHOJIOTMH U PELICHUS
MMHUTAMOHHOIO
MOJEIIUPOBAHUSA U UX
MIPUMEHEHUE B CUCTEMAX
MOAJIEPAKKU NMPUHATUS
peLIeHui

HTOorosoe KOHTPOJIbHOE
MeponpusiTie

Teopernueckuilt MmaTepua 1o
MMUTALMIOHHOMY MOJIEJIMPOBaHUIO
COIIACHO TEMAaTUYECKOMY ILIAHY
JUCLIUIUINHBL: METOBI, TEXHOJIOTUH,
UHCTPYMEHTBI.

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA




BxoaHoil KOHTPOJIb

[IpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3zaTesn oneHUBAHUS

Banabl

Bepno pemienHoe 3a1anue (MakCUMallbHbIN 0aw)

20

BepHo pemennoe 3ananue (mpoxoaHou Oaut)

Bepno pemennoe 3ananue ( 6amn 3a 1 3aganue)

Tema 4. TexHojioruueckue 3Tanbl CO31aHUS U UCIO0Jb30BAHUS HMUTAIIMOHHBIX MO/IeJI€ei.

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

IToxa3zaTenn oneHUBaHUA

Baaasl

[IpaBunpHas peanu3anus OJHON U3 MATH MOJIENCH (CM. IPUCOCIMHEHHBIN (DaiiT) IPH ITOMOIIH
cucreMbl UMHTaIMOHHOTO MojienupoBanust ANYLOGIC 3a nBe nenenu. Pazpaborannas moaeins
U PE3yJbTAaThl MOJEIUPOBAHUS CTYICHTHI IOJKHBI IPEICTaBUTh B BUJIE OTUYETA.

30

[TpaBuibHas peanu3anus OJHON U3 MATH MOJENeH (CM. MPUCOEIMHEHHbIH (aiiia) mpyu HOMOIIU
cucteMbl umuTarimonHoro moaenupoBanus ANYLOGIC B cpok, npeBbIIIAIOMINNA IBE HEIEITH.
PazpaOotanHast MOzi€Ib U PE3yJIbTAaThl MOAEIUPOBAHUS CTYACHTHI JOJIKHBI IIPECTaBUTh B BUJIE
oT4era.

15

Tema 7. I/IHCprMeHTaJILHLIe cpeacrsa aBToOMaTu3allum MOJI€JINPOBaHUsl.

[IponoKUTENBHOCTS TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
[Ipoxoanoii 6amn: 15

IToka3aTenu oeHUBAHUA

Baaasl

[TpaBusibHas peanu3anus MATH MOJEIECH CUCTEM MacCOBOIO OOCIYKUBaHUS Ha BBIOOp (CM.
IpUCOeANMHEHHBIN ¢ailn) Ha si3pike GPSS. PazpaboTanHast MoJesb U pe3yIbTaThl MOJCIUPOBAHUS
CTYZAEHTHI IOJIKHBI IIPEICTABUTh B BUJE OTUETA Yepe3 JIBE HEJEIIU.

30

[TpaBwiibHas peanu3anus MATH MOJIETICH CHCTEM MacCOBOTO OOCITY)KHBAaHMsI Ha BBIOOp (CM.
npucoeMHEeHHBIN (aitir) Ha s3p1ke GPSS. Pa3zpaboTanHast Mozieb U pe3yJIbTaThl MOJICTUPOBAHMS
CTYJICHTHI JIOJDKHBI TIPEJICTaBUTH B BUJIE oTueTa. OIeHKa CHIKAETCS, €CITU BPEMS UCTIOJTHEHUS
MIPEBBIIIAET JBE HEJIEIH.

15

Tema 11. Boicokue TeXHOJIOTMU U pellleHUs UMUTALMOHHOT0 MO/eJIMPOBAHNS U UX NPUMeHeHne

B CHCTeMAaX MOJIePKKH NPUHATHS pPellleHni

[IponomKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBust poBeICHHS] MEPOIIPUATHUS: B 4aChl AyAUTOPHOH padoThI
MakcumanbHbIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM atTecTanun: 40




IIpoxoaHoii 6amn: 20

IToxa3aTeu oneHUBaHUS Baaasl
BTopoii KOppeKTHO OTBEYEHHBIN BOMPOC OIICHUBAETCSI MakcUMyM B 20 6amioB. OnieHHBaeTCs 20
MOJTHOTA, TOYHOCTh OTBETA, TNTyOWHA TIOHUMAaHUS TIPeIMETa.
3HaHUS SK3aMEHYEMOTO MPOBEPSAIOTCS ITyTEM OTBETOB Ha OUJIETHI. B KaxaoM Ounere coaepKuTcs 20

2 Bormpoca.




